The role of tyrosine phosphorylation in signal transduction through surface Ig in human B cells. Inhibition of tyrosine phosphorylation prevents intracellular calcium release.
Cross-linking surface Ig on human B cells, or the TCR complex on T cells leads to the rapid appearance of newly tyrosine phosphorylated proteins. This is associated with inositol phospholipid turnover and a rise in intracellular calcium. Incubation of human B or T lymphocytes with the tyrosine kinase inhibitors, herbimycin and genistein, inhibits new tyrosine phosphorylation after receptor-linked activation. This is associated with complete abrogation of the increase in intracellular calcium in these lymphocytes and inhibition of inositol phospholipid turnover. Herbimycin- and genistein-treated lymphocytes are nevertheless still capable of responding to aluminum fluoride with a rise in intracellular calcium. These data support the contention that a B cell-associated protein tyrosine kinase regulates signal transduction via phospholipase C. CD45, the membrane associated protein tyrosine phosphatase, and PMA that activates protein kinase C, both inhibit the calcium response in B lymphocytes induced by receptor cross-linking. PMA and cross-linking CD45 both induced the appearance of tyrosine phosphorylated proteins in human B cells, although the pattern is quite distinct from that seen when surface lg is cross-linked. However, the induction of new tyrosine phosphorylation by anti-mu does not appear to be affected by these reagents. Although this may reflect an insensitivity of the tyrosine phosphorylation assay, it could indicate that regulation of the calcium response and regulation of the tyrosine kinase can be independent processes.